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[ Abstract] In order to improve the problem of easy cracking in the negative moment zone of the composite beam, the UHPC ( ultra-
high performance concrete ) -narrow steel box composite beam structure was proposed, and the shear load capacity calculation method of
UHPC-narrow steel box composite beam was obtained based on the ultimate equilibrium method and the sub-stacking method. In order
to verify the accuracy of the calculation method, one normal concrete narrow steel box composite beam and three UHPC-narrow steel
box composite beam specimens were designed with the thickness of UHPC layer and steel fiber as variables, and the test beams were
subjected to mid-span reverse loading test to obtain the shear resistance of the composite beam under negative bending moment. The
test results show that compared with the normal concrete narrow steel box composite beam, when the UHPC material is used in the wing
slab, the crack distribution in the wing slab was more regular, and with the increase of the thickness of the UHPC slab, the crack dis-
tribution gradually shows the characteristic of vertical equidistant distribution, and when the thickness of the wing slab was kept con-
stant and the thickness of the UHPC layer was increased by 50 mm, the yield load increases by 12. 5% and the ultimate load increases
by 8.3% , and the deflection value corresponding to the ultimate load is reduced by 22% . By analyzing the yield deflection as well as
the ultimate deflection of each specimen, it can be seen that the yield deflection tends to increase gradually with the increase of UHPC
airfoil thickness, and the proportion of the elastic phase of the combined beam keeps increasing. The comparison of the test data with
the theoretical calculation results shows that the calculation results obtained by the sub-stacking method can more effectively reflect the
contribution of UHPC layer, ordinary concrete layer, steel box, reinforcement and filled part of concrete to the shear load capacity, and
the results are more accurate.

[ Keywords]| ultra-high performance concrete; shear bearing capacity; composite beams; negative bending moment.
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Fig. 1 Schematic diagram of UHPC-narrow

steel box composite beam
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Table 2 Material performance parameters
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C40 AT 41.7 — —
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FEITE Y 84.9 — _

Table 3 Main parameters of test beam
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Fig. 4 Test beam variables
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Fig. 10 Oblique crack at the end of the wing
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Table 4 UHPC composite beam test characteristic values

Ji Rk RBEEE g ™
RSB Rfr R JEIRBEE MR RPRBEE 5,75,

fy/kN 5),/mm fu/kN 8,/mm
SNCB 800 6.23 1200 36.4 5.84
SUCB-1 880 6.23 1250 26.0 4.17
SUCB-2 900 6.94 1 300 29.8 4.29
SUCB-3 950 7.71 1 300 26.7 3.46

2.3.4 RIEALL ATk

HRPEAS SCHR ) UHPC-Z8 IR A AR 204 5 )5
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Fig. 11  Load-deflection curve B FEAEAS B i s S UHPC EiNer i & :
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Table S Comparison of test values with calculated values
ey I SCHR[ 11] SCHk[16] SCHR[18]
V' /KN Ve /kN Ve/ V! Ve /kN Ve/ v, Ve /kN Ve/ vV,
SNCB 1 200 — — 1 069.0 0. 89 1069.0 0. 89
SUCB-1 1250 904. 3 0.72 1171.0 0.94 1150.1 0.92
SUCB-2 1 300 904. 3 0.70 1189.1 0.91 1214.7 0.93
SUCB-3 1 300 973.3 0.75 1275.2 0.98 1421.0 1.09

TV, NP AR KRR, vy s AR EO Y BRI,
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*6 HARREMOMHAFNEME
Table 6 Contribution value of shear capacity of

each part of composite beam

RS WAE HERILE  AURIREELLE
SNCB 0.73 0.07 0.20
SUCB-1 0.67 0.15 0.18
SUCB-2 0.64 0.16 0.2
SUCB-3 0.61 0.22 0.17
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